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(54) Inkjet head and ink jet printer 

(57) An inkjet head includes a head cap for protect- 
ing an ink discharge surface of a print head and a clean- 
ing roller for cleaning the ink discharge surface of the 
print head. The head cap moves relative to and is re- 
movably mounted to the print head including the ink dis- 
charge surface with an ink discharge hole for discharg- 



ing inksupplied from an inkcartridge. The cleaning roller 
is provided at a print head side of the head cap in the 
longitudinal direction of the print head. By virtue of this 
structure, it is possible to reduce the size of a printer 
body. The invention aims at reducing the size of the 
printer body by providing the cleaning member at the 
head cap for protecting the ink discharge surface. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an inkjet head 
and an inkjet printer, and, more particularly, to an inkjet 
head and an inkjet printer in which, by providing a clean- 
ing member at a head cap for protecting an ink dis- 
charge surface, the body of the printer is reduced in size. 

2. Description of the Related Art 

[0002] Technologies for cleaning an ink discharge 
surface of an inkjet head with a cleaning member in a 
related inkjet printer are disclosed in, for example, Jap- 
anese Unexamined Patent Application Publication Nos. 
57-61574 and 6-255117. 

[0003] In the technology disclosed in Japanese Un- 
examined Patent Application Publication No. 57-61574, 
a serial-type inkjet head is used. This inkjet head recip- 
rocates as a result of being guided in the widthwise di- 
rection of a recording sheet by a guide mechanism. In 
addition, a cleaning roller including an ink absorption 
layer at its peripheral surface and being rotatably held 
is provided between a location where photographic 
printing or printing on the recording sheet is started and 
a head accommodation location situated outwardly of 
one side of the recording sheet in the widthwise direction 
thereof. The ink discharge surface of the inkjet head is 
cleaned by causing it to come into contact with the 
cleaning roller when the inkjet head reciprocates when 
the printing operation starts and ends. 
[0004] In the technology disclosed in Japanese Un- 
examined Patent Application Publication No. 6-255117, 
an inkjet head is formed with a length that allows it to 
cover the entire width of a recording sheet, and is se- 
cured above a transportation path of the recording 
sheet. An ink-discharge hole is provided in the inkjet 
head in correspondence with the entire width of the re- 
cording sheet. A cleaning roller which rotates while it 
contacts the entire length of an ink discharge surface of 
the inkjet head is provided. The cleaning roller is formed 
of a circular cylindrical resilient material and has a plu- 
rality of grooves formed in the outer peripheral surface 
thereof so as to extend in the axial direction. This clean- 
ing roller is brought into contact with the ink discharge 
surface of the inkjet head, and rotates while it moves in 
a parallel direction/with the direction of rotation being in 
the direction of parallel movement, in order to hold ink 
in the plurality of grooves, so that the ink discharge sur- 
face is cleaned. 

[0005] In inkjet printers, when photographic printing 
or printing by the inkjet head is not carried out for a long 
period of time, ink inside an ink discharge hole of the 
inkjet head undergoes evaporation drying, thereby re- 
sulting in increased viscosity or solidification of the ink, 



so that it becomes difficult to perform a proper ink dis- 
charge operation. In order to prevent this, a "preliminary 
discharge operation" is carried out at a predetermined 
time interval or prior to photographic printing or printing 

s In order to subject the ink Inside the ink discharge hole 
to a refreshing operation by, for example, sucking and 
discharging the ink inside the ink-discharge hole at a 
predetermined location inside the printer. Such a tech- 
nology is disclosed in, for example, Japanese Unexam- 

10 ined Patent Application Publication No. 10-278299. 
[0006] However, in the technology disclosed in Japa- 
nese Unexamined Patent Application Publication No. 
57-61574, it is necessary to provide the cleaning roller 
and the inkjet head accommodation location outwardly 

« of one side of a recording sheet in the widthwise direc- 
tion thereof, so that the size of the printer body in the 
widthwise direction thereof is increased. In addition, 
since the cleaning roller is affixed inside the printer body, 
replacement of the cleaning roller is not easy to carry 

20 out and the inside of the printer body may get contami- 
nated because a receiving section for receiving ink 
which may get spattered during the cleaning of the inkjet 
head is not provided. 

[0007] The place where a preliminary discharge op- 
25 eration for subjecting ink inside a ink discharge hole of 
the inkjet head to a refreshing operation is carried out 
is situated outwardly of the width of the recording sheet 
in the direction in which the inkjet head reciprocates, that 
is, the widthwise direction of the recording sheet. There- 
to fore, a'preliminary discharge ink receiving section must 
be provided at this location. Consequently, as expected, 
the size of the printer body in the widthwise direction 
thereof is increased. In addition, since the preliminary 
discharge ink receiving section is provided so that it can- 
35 not be easily mounted and dismounted, it is difficult to, 
for example, clean it. 

[0008] In the technology disclosed in Japanese Un- 
examined Patent Application Publication No. 6-255117, 
the cleaning roller having a plurality of grooves formed 

40 in the outer peripheral surface thereof is brought into 
contact with the ink discharge surface of the inkjet head, 
and rotates while it moves in a parallel direction, with 
the direction of rotation being in the direction of parallel 
movement. Therefore, although the cleaning perform- 

45 ance of scooping up the ink that has adhered to the ink 
discharge surface is high, there were instances in which 
the performance of the inkjet head got affected due to 
wearing of a resin protective layer of an electrode pro- 
vided at the ink discharge surface. Edges are formed at 

50 the grooves of the cleaning roller. Since, by the rotation 
of the cleaning roller in the direction of movement of the 
cleaning roller, the edges wear quickly, the cleaning per- 
formance is reduced, so that it is difficult to maintain the 
cleaning performance of the initial condition of the clean- 

55 ing roller for a long period of time. 

[0009] Since the ink in the plurality of grooves has no 
place to go, the cleaning member can no longer provide 
cleaning performance when the grooves are filled com- 
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pletely with the ink, so that, thereafter, cleaning cannot 
be performed. In addition, since the cleaning roller is 
fixed inside the body of the printer, replacement of the 
cleaning roller is not easy to carry out and the inside of 
the printer body may get contaminated because a re- 
ceiving section for receiving ink which may get spattered 
during the cleaning of the inkjet head is not provided. 
[0010] Since the inkjet head is formed with a length 
that allows it to cover the entire width of a recording 
sheet, and is fixed above a transportation path of the 
recording sheet, when the place where a preliminary 
discharge operation for subjecting the ink inside the ink- 
discharge hole of the inkjet head to a refreshing opera- 
tion is carried out is situated outwardly of the width of 
the recording sheet, a preliminary discharge ink receiv- 
ing section and means for moving the inkjet head in the 
widthwise direction of the recording sheet must be sep- 
arately provided at this location. Therefore, the size of 
the printer body in the widthwise direction becomes 
large or roughly twice the width of the recording sheet. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, in order to overcome such prob- 
lems, it is an object of the present invention to provide 
an inkjet head and an inkjet printer which are construct- 
ed so as to reduce the size of a printer body by providing 
a cleaning member at a head cap for protecting an ink 
discharge surface. 

[0012] In orderto achieve this object, according to one 
aspect of the present invention, there is provided an 
inkjet head comprising a head cap, which moves relative 
to and is removably mounted to a print head, for protect- 
ing an ink discharge surface of the print head; and a 
cleaning member, provided at a print-head side of the 
head cap in a longitudinal direction of the print head, for 
cleaning the ink discharge surface of the print head. 
[0013] By virtue of such a structure, the ink discharge 
surface of the print head is protected by the head cap 
that moves relative to and is removably mounted to the 
print head, and, using the cleaning member provided at 
the print head side of the head cap in the longitudinal 
direction of the print head, the ink discharge surface of 
the print head is cleaned. 

[0014] When the structure of the one aspect is used, 
an ink receiving section for receiving ink preliminarily 
discharged from an ink discharge hole may be provided 
at an inner side of the head cap. 
[0015] By this, the ink preliminarily discharged from 
the ink discharge hole is reliably held in the ink receiving 
section of the head cap. 

[0016] When the structure of the one aspect is used, 
means for detecting a timing of preliminary discharge 
from an ink discharge hole of the print head when the 
head cap moves relative to the print head may be pro- 
vided at either an ink cartridge or the head cap. 
[0017] By this, using the detecting means provided at 
either the ink cartridge or the head cap, it is possible to 



detect the timing of the preliminary discharge from the 
ink-discharge hole of the print head when the head cap 
moves relative to the print head. 
[0018] When the structure of the one aspect is used, 

s the cleaning member may be formed so as to have a 
circular cylindrical shape that comes into contact with 
the entire length of the ink discharge surface of the print 
head, and may be removably held by the head cap. 
[0019] By this, the cleaning member removably held 

10 by the head cap and formed with a circular cylindrical 
shape is brought into contact with and cleans the entire 
length of the ink discharge surface of the print head. 
[0020] When the cleaning member is formed so as to 
have a circular cylindrical shape that comes into contact 

15 with the entire length of the ink discharge surface of the 
print head, and is removably held by the head cap, 
means for biasing the cleaning member towards the ink 
discharge surface of the print head may be provided at 
a portion where the cleaning member is held by the head 

20 cap. 

[0021] By this, using the biasing means provided at a 
portion where the cleaning member is held by the head 
cap, it is possible to bias the cleaning member towards 
the ink discharge surface of the print head. 

25 [0022] When an ink receiving section for receiving ink 
preliminarily discharged from an ink discharge hole is 
provided at an inner side of the head cap, means for 
preventing the preliminarily discharged ink from being 
spattered back may be provided at a receiving surface 

30 of the ink receiving section. 

[0023] By this, using the spattering-back preventing 
means provided at the receiving surface of the ink re- 
ceiving section, it is possible to prevent the ink prelimi- 
narily discharged towards the ink receiving section from 

35 spattering back. 

[0024] According to another aspect of the present in- 
vention, there is provided an inkjet printer comprising an 
inkjet head including an ink cartridge for holding ink of 
one color or of a plurality of colors therein, a print head 

40 including an ink discharge surface including an ink dis- 
charge holefor discharging inksupplied from the ink car- 
tridge, a head cap, which moves relative to and is re- 
movably mounted to the print head, for protecting the 
ink discharge surface of the print head, and a cleaning 

45 member, provided at a print-head side of the head cap 
in a longitudinal direction of the print head, for cleaning 
the ink discharge surface of the print head; a head 
mounting-and-dismounting mechanism for mounting 
and securing the inkjet headto a predetermined location 

50 of a printer body and for dismounting the inkjet head 
from the predetermined location of the printer body; and 
a head cap placing-and-removing mechanism for un- 
covering the ink discharge surface and for placing the 
head cap after completion of a printing operation by, with 

55 the inkjet head being secured to the predetermined lo- 
cation of the printer body, moving the head cap relative 
to the print head. 

[0025] By such a structure, using the head mounting- 
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and-dismounting mechanism, the inkjet head is mount- 
ed to and dismounted from a predetermined location of 
the printer body. Using the head cap placing-and-re- 
moving mechanism, while the inkjet head is mounted to 
the predetermined location of the printer body, the head 
cap is moved relative to the print head in order to un- 
cover the ink discharge surface and to place the head 
cap after completion of a printing operation. Using the 
inkjet head including the ink cartridge, the print head, 
the head cap, and the cleaning member, ink is formed 
into very fine particles and the very fine particles are dis- 
charged in order to blow ink dots onto a recording sheet, 
whereby printing is performed. 

[0026] The inkjet printer may further comprise an ink 
receiving section, provided at an inner side of the head 
cap of the inkjet head, for receiving ink preliminarily dis- 
charged from the ink discharge hole. 
[0027] By this, the ink preliminarily discharged from 
the ink-discharge hole is reliably held at the ink receiving 
section of the head cap. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] Fig. 1 is a perspective view of an inkjet head 
of an embodiment of the present invention and a printer 
body, to which the inkjet head is mounted, of a f orm used 
in the present invention. 

[0029] Fig. 2 is an enlarged transverse sectional view 
of the inkjet head shown in Fig. 1 . 
[0030] Fig. 3 is a side view of specific examples of a 
head cap, a cleaning roller, and an ink receiving section 
shown in Fig. 2. 

[0031] Fig. 4 is a plan view of the specific examples 
of the head cap, thecleaning roller, and the ink receiving 
section. 

[0032] Fig. 5 is a sectional view taken along line V-V 
of Fig. 4. 

[0033] Fig. 6 illustrates means for detecting a timing 
of a preliminary discharge operation from each ink dis- 
charge hole carried out when the head cap moves rel- 
ative to the print head. 

[0034] Figs. 7A and 7B schematically illustrate anoth- 
er form of the cleaning roller. 

[0035] Fig. 8 is a graph showing changes in an ink 
liquid penetration distance with respect to an ink absorb- 
ing member with time. 

[0036] Fig. 9 schematically illustrates still another 
form of the cleaning roller. 

[0037] Fig. 10 schematically illustrates another form 

of the ink receiving section of the head cap. 

[0038] Fig. 11 schematically illustrates still another 

form of the ink receiving section of the head cap. 

[0039] Figs. 12Ato 12F illustrate a cleaning operation 

using the cleaning roller and the head cap of the inkjet 

head. 

[0040] Fig. 1 3 is a perspective view of an inkjet printer 
of an embodiment of the present invention in which the 
inkjet head is mounted. 



[0041] Fig. 14 is a perspective view similarly showing 
the inkjet printer of the embodiment of the present in- 
vention in which the head cap is removed. 
[0042] Fig. 15 illustrates a specific mechanism in 
s which the inkjet head shown in Fig. 1 Is accommodated 
in a predetermined location of the printer body as a re- 
sult or insertion thereof in the direction of arrow H, and 
an operation thereof. 

[0043] Fig. 16 illustrates the specific mechanism in 
io which the inkjet head is secured to the predetermined 
location of the printer body by a head mounting-and-dis- 
mounting mechanism and in which the head cap is 
made movable, and an operation thereof. 
[0044] Fig. 17 illustrates the specific mechanism in 
15 which the head cap mounted to the bottom surface of 
an ink cartridge is being removed as a result of move- 
ment thereof in the direction of arrow A, and an opera- 
tion thereof. 

[0045] Fig. 18 illustrates the specific mechanism in 
20 which the head cap successively moves in the direction 
of arrow A along a movement path P, and an operation 
thereof. 

[0046] Fig. 19 illustrates the specific mechanism in 
which the head cap is at a withdrawal position as a result 
25 of maximally moving in the direction of arrow A along 
the movement path P, and an operation thereof. 
[0047] Figs. 20A and 20B schematically illustrate an- 
othertype of inkjet printer having the inkjet head mount- 
ed to the printer body through a tray. 

30 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] Hereunder, a detailed description of embodi- 
es ments of the present invention will be given with refer- 
ence to the attached drawings. 
[0049] Fig. 1 is a perspective view of an inkjet head 1 
of an embodiment of the present invention and a printer 
body 2, to which the inkjet head 1 is mounted, of a form 
40 used in the present invention. In Fig. 1 , the inkjet head 
1 is separately formed, and is of a type that is directly 
mounted to the printer body 2. The inkjet head 1 is ac- 
commodated in the direction of arrow H, and is set so 
as to be fixed to the printer body 2 in order to form an 
45 inkjet printer. 

[0050] The inkjet head 1 forms liquid ink into very fine 
particles by, for example, electrothermal conversion or 
electromechanical conversion, and discharges the very 
fine particles in order to blow ink dots onto a recording 
so sheet. As shown in Figs. 1 and 2, the inkjet head 1 com- 
prises an ink cartridge 3, a print head 4, and a head cap 
5. 

[0051] The ink cartridge 3 holds ink of one color or of 
a plurality of colors therein. Its housing is extended so 
55 as to be elongated in the widthwise direction of the print- 
er body 2 shown in Fig. 1 , that is, over the entire width 
of a recording sheet in the widthwise direction thereof. 
Although not shown, four divided ink chambers are 
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formed inside the housing and are filled with ink of cor- 
responding four colors, yellow Y, magenta M, cyan C, 
and black K. The ink cartridge 3 is formed of, for exam- 
ple, a hard resin. 

[0052] As shown in Fig. 2 (which Is an enlarged trans- 
verse sectional view of the inkjet head 1 shown in Fig. 
1), the print head 4 is provided at the bottom surface 
portion of the ink cartridge 3. The print head 4 forms the 
ink supplied from the ink cartridge 3 into very fine parti- 
cles, and discharges the very fine particles. The print 
head 4 includes ink discharge surfaces 6 having very 
small ink-discharge holes provided in correspondence 
with the entire width of a recording sheet along the lon- 
gitudinal direction of the ink cartridge 3. The ink dis- 
charge surfaces 6 extend in the longitudinal direction of 
the ink cartridge 3, and are provided in correspondence 
with the four colors of ink, yellow Y, magenta M, cyan C, 
and black K, respectively. Although not shown, the por- 
tions of the ink discharge surfaces 6 that include the ink- 
discharge holes of the corresponding colors of ink, Y, M, 
C, and K, and the portions thereof that include protru- 
sions where head electrodes are covered with resin on 
both sides of the corresponding ink-discharge holes are 
formed so as to have undulating planar shapes. 
[0053] The head cap 5 is mounted to the bottom sur- 
face of the ink cartridge 3. The head cap 5 covers the 
ink discharge surfaces 6 of the print head 4 and protects 
them in order to prevent drying and clogging of the ink- 
discharge holes. The head cap 5 extends so as to be 
elongated to the same length as the housing of the ink 
cartridge 3, has the shape of a box that is shallow and 
that has an open top side, and moves relative to and is 
removably mounted to the print head 4. The head cap 
5 moves, as indicated by arrows A and B, in a direction 
orthogonal to the longitudinal direction of the ink dis- 
charge surfaces 6 of the print head 4. When the head 
cap 5 has moved in the direction of arrow A, it is removed 
from the ink cartridge 3, whereas, when the head cap 5 
has moved back in the direction of arrow B, it is placed 
on the ink cartridge 3 again. The head cap 5 is formed 
of, for example, a hard resin. 

[0054] A cleaning roller 7 is provided at the inner side 
of the head cap 5. The cleaning roller 7 is a cleaning 
member for cleaning the ink discharge surfaces 6 of the 
print head 4, and is mounted at one side portion inside 
the head cap 5 in the longitudinal direction of the head 
cap 5. Therefore, the cleaning roller 7 is provided par- 
allel to the longitudinal direction of the ink discharge sur- 
faces 6 of the print head 4. The cleaning roller 7 moves 
in the direction of arrow A along with the. head cap 5 in 
order to clean the ink discharge surfaces 6 of the print 
head 4. 

[0055] An ink receiving section 8 is similarly provided 
at the inner side of the head cap 5. The ink receiving 
section 8 receives preliminarily discharged ink from the 
ink-discharge holes of the print head 4, so that part of 
or fhe whole bottom surface of the shallow-box-shaped 
head cap 5 receives the preliminarily discharged ink. 



[0056] Next, specific examples of the head cap 5, the 
cleaning roller 7, and the ink receiving section 8 will be 
described with reference to Figs. 3 to 5. In Fig. 4, the 
head cap 5 is formed into an elongated shape in accord- 

s ance with the width and length of the Ink cartridge 3 
shown in Fig. 1 . As shown in Fig. 3, the head cap 5 is 
formed with a bottom surface (lower portion) and into 
the shape of a shallow box in which a side of upstanding 
portions of side walls along the entire periphery is open. 

10 As mentioned above, the head cap 5 moves, as indicat- 
ed by the arrows A and B, in a direction orthogonal to 
the longitudinal direction of the ink discharge surfaces 

6 of the print head 4. As shown in Fig. 3, as positioning 
means used when the head cap 5 is placed onto the ink 

'5 cartridge 3 again after the head cap 5 has moved back 
in the direction of arrow B, a positioning pawl 12 is pro- 
vided at the top end portion of a side wall of the head 
cap 5 opposite to the cleaning roller 7. The positioning 
pawl 12 positions the head cap 5 as a result of being 

20 stopped by a side edge of the lower portion of the ink 
cartridge 3. 

[0057] The cleaning roller 7, which is formed into a 
circular cylindrical shape and which comes into contact 
with the ink discharge surfaces 6 of the print head 4 over 
25 the entire length of the ink discharge surfaces 6, is re- 
movably held near one of the side walls of the head cap 
5 in the longitudinal direction thereof at the print head 4 
side of the head cap 5. More specifically, as shown in 
Fig. 4, protruding pins 9 are provided at both end por- 
30 tions of the cleaning roller 7, and, as shown in Fig. 3, 
are held by substantially U-shaped upstanding holding 
members 10. Pin-receiving sections at the top portions 
of the holding members 10 can be resiliently widened 
and narrowed. By pushing the pins 9 against the pin- 
35 receiving sections from thereabove, the pin-receiving 
sections are widened and receive the pins 9, and/there- 
after, are narrowed and hold the pins 9. In contrast, by 
raising the pins 9 upward, the pin-receiving sections are 
widened, so as to allow removal of the pins 9. 
40 [0058] As shown in Figs. 4 and 5, the circular cylindri- 
cal shape of the cleaning roller 7 is what is called a crown 
shape where the central portion in the longitudinal di- 
rection thereof is moderately thick. The cleaning roller 

7 has this shape to prevent the cleaning roller 7 from 
45 moving out of contact with the ink discharge surfaces 6 

when the central portion of the cleaning roller 7 in the 
longitudinal direction thereof flexes downward. The por- 
tion of the cleaning roller 7 that comes into contact with 
the ink discharge surfaces 6 is resilient and is formed of 
50 a material that absorbs ink. More specifically, the core 
material of the cleaning roller 7 is formed of, for example, 
a metal or a hard resin, while the peripheral portion 
thereof situated outwardly of the core material is formed 
of a resilient material and a porous material having an 
55 ink absorption property. 

[0059] As shown in Fig. 3, a floating spring 11 is inter- 
posed at the portion where the cleaning roller 7 is held 
by the head cap 5. The floating spring 11 is means for 
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biasing the cleaning roller 7 towards the ink discharge 
surfaces 6 of the print head 4; is, for example, a plate 
spring that is substantially U-shaped in side view; and 
is inserted below the pins 9 near the holding members 
1 0. By causing the biasing force of the floating spring 1 1 
to act on the pins 9 at both end portions of the cleaning 
roller 7, the cleaning roller 7 presses against the ink dis- 
charge surfaces 6 of the print head 4 with a substantially 
uniform force. 

[0060] By this, as shown in Fig. 2, with the head cap 
5 being placed on the bottom surface of the ink cartridge 
3, the cleaning roller 7 is such as to come into contact 
with the entire length of the ink discharge surfaces 6 of 
the print head 4 due to the biasing force of the floating 
spring 1 1 and the resilient force and the crown shape of 
the cleaning roller 7. The floating spring 11 is not limited 
to a substantially U-shaped plate spring, so that it may 
be a coil spring. 

[0061] The cleaning roller 7 is such as to be driven 
and rotated as a result of coming into contact with the 
ink discharge surfaces 6 of the print head 4. Therefore, 
as shown in Fig. 2, when the head cap 5 moves in the 
direction of arrow A, the cleaning roller 7 rotates while 
it comes into close contact with the entire length of the 
ink discharge surfaces 6 of the print head 4 with a proper 
pressure in order to, by this rotational movement, clean 
off the ink that has adhered to the ink discharge surfaces 
6. In this case, it is possible to clean off the ink without 
injuring protective layers where head electrodes provid- 
ed at the ink discharge surfaces 6 are covered with res- 
in. 

[0062] The cleaning roller 7 may be secured so as not 
to rotate while it is in contact with any one of the ink 
discharge surfaces 6 of the print head 4. For example, 
in Fig. 3, by providing two pins 9 at both end portions of 
the cleaning roller 7 in the vertical direction, and by in- 
serting the two pins 9 at both end portions into a sub- 
stantially U-shaped groove of the holding members 10, 
the cleaning roller 7 is prevented from rotating. In this 
case, the cleaning roller 7 moves while it rubs against 
the ink discharge surfaces 6. Therefore, it is possible to 
clean off solidified ink stuck on the ink discharge surfac- 
es 6, not to mention liquid ink stuck on the ink discharge 
surfaces 6. 

[0063] The cleaning roller 7 may be such as to rotate 
while it rubs against the ink discharge surfaces 6 of the 
print head 4 by limiting the rotation of the cleaning roller 
7 by a braking mechanism. For example, in Fig.. 3, the 
braking mechanism is a mechanism in which a proper 
resilient member is interposed at the portion where the 
pins 9 provided at both end portions of thecleaning roller 
7 are held by the holding members 1 0, and in which the 
pins 9 are press-fitted to a hole formed in the resilient 
member, or both end surfaces of the cleaning roller 7 
are press-contacted to a side surface of the resilient 
member. The braking mechanism produces a proper 
braking force when the cleaning roller 7 rotates. In this 
case, since the cleaning roller 7 rotates slightly while it 



rubs against the ink discharge surfaces 6, it can clean 
off solidified ink stuck on the ink discharge surfaces 6, 
not to mention liquid ink stuck on the ink discharge sur- 
faces 6, without injuring the ink discharge surfaces 6. 
s [0064] As shown In Figs. 3 to 5, an Ink-absorbing 
member 13 is laid on a receiving surface, or bottom sur- 
face, of the ink receiving section 8 at the inner side of 
the head cap 5. The ink-absorbing member 1 3 is means 
for preventing ink preliminarily discharged from the print 

10 head 4 from spattering back; is formed of a porous, high 
molecular material, such as sponge, polyurethane, or 
polyurethanc foam, and; as shown in Fig. 4, is laid over 
substantially the entire receiving surface of the ink-re- 
ceiving section 8. However, as shown in Fig. 5, the ink- 
's absorbing member 1 3 is not laid below the large-diam- 
eter central portion of the crown-shaped cleaning roller 
7 in order to provide clearance therebelow. 
[0065] When the ink-absorbing member 1 3 is laid as 
described above, the preliminarily discharged ink from 

20 the print head 4 shown in Fig. 2 is prevented from spat- 
tering back, and the ink can be absorbed thereby so that 
the ink does not collect at the ink-receiving section 8. 
Therefore, the problem that the preliminarily discharged 
ink re-adheres onto the ink discharge surfaces 6 as a 

25 result of being spattered back at the ink-receiving sec- 
tion 8 is prevented from occurring. After using the ink- 
absorbing member 13 for a proper period of time, the 
ink-absorbing member 1 3 that has absorbed the prelim- 
inarily discharged ink is removed from the ink-receiving 

30 section 8 and discarded in order to lay another ink-ab- 
sorbing member 1 3, thereby making it possible to easily 
clean off the preliminarily discharged ink. 
[0066] Although, in the form shown in Figs. 3 to 5, the 
ink-receiving section 8 is described as being provided 

35 along the entire bottom surface of the head cap 5, the 
present invention is not limited thereto, so that the ink- 
receiving section 8 may be provided along part of the 
bottom surface of the head cap 5. For example, in Fig. 
2, the cleaning roller 7 may be slightly moved towards 

to the center portion , and a partition plate may be provided 
between a cleaning-roller-7-side side wall of the head 
cap 5 and the cleaning roller 7 in orderto form achamber 
surrounded by the partition plate and the side wall as 
the ink-receiving section 8. In this case, it is possible to 

45 limit the location that receives the preliminarily dis- 
charged ink from the ink-discharge holes of the print 
head 4 to a particular location of the head cap 5. 
[0067] Next, the preliminary discharge of ink from the 
ink-discharge holes of the print head 4 will be described. 

so The preliminary discharge of ink is carried out to, for ex- 
ample, suck and discharge ink inside the ink-discharge 
holes prior to printing or photographic printing for the 
purpose of preventing the problem that normal ink dis- 
charge becomes difficult to achieve due to increased 

55 viscosity or solidification of ink caused by evaporation 
drying of the ink inside the ink-discharge holes as de- 
scribed above. The preliminary discharge of ink from the 
ink-discharge holes towards the ink-receiving section 8 
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of the head cap 5 before or after cleaning the ink dis- 
charge surfaces 6 by the cleaning roller 7. For example, 
discharging of ink drops from the ink-discharge holes of 
the print head 4 at a frequency of the order of 10 kHz is 
repeated a few times in order to carry out the preliminary 
discharge of ink. 

[0068] In Fig. 2, when the preliminary discharge of ink 
is carried out before cleaning the Y. M, C, and K colored 
ink discharge surfaces 6, it is not necessary to particu- 
larly control a timing of the preliminary discharge of the 
ink from each of the ink-discharge holes, so that the pre- 
liminary discharge may be carried out before or after the 
head cap 5 starts moving, or from each of the colored 
ink discharge holes simultaneously. In these cases, the 
preliminary discharge of ink can be easily controlled. 
However, when, in order to avoid mixing of colors result- 
ing from cleaning the colored ink discharge surfaces 6 
using one cleaning roller 7, the preliminary discharge of 
ink is carried out after cleaning the colored ink discharge 
surfaces 6, it is necessary to control the timing of the 
preliminary discharge of ink. 

[0069] Therefore, as shown in Fig. 6, means for de- 
tecting a timing of preliminarily discharging ink from the 
ink-discharge holes of the print head 4 when the head 
cap 5 moves relative to the print head 4 is provided at 
the head cap 5. In Fig. 6, the cap head 5 moves in a 
direction opposite to that in Fig. 2. 
[0070] In Fig. 6, the preliminary discharge timing de- 
tecting means comprises a position detection sheet 1 4 
provided at the bottom surface side of the head cap 5 
and a photoelectric switch 15 opposing the position de- 
tection sheet 14 and provided inside the printer body 2 
shown in Fig. 1 . The position detection sheet 14 is pro- 
vided for examining locations corresponding to the 
colored ink discharge surfaces 6 of the print head 4 
when the head cap 5 moves in the direction of arrow A, 
and has, for example, a light and dark pattern formed in 
correspondence with an arrangement pitch of the Y, M, 
C, and K ink discharge surfaces 6. The arrangement of 
the portions of the pattern is opposite to the order of ar- 
rangement of each of the colors, Y, M, C, and K for each 
of the ink discharge surfaces 6. In the initial stage of 
movement of the head cap 5, the arrangement of the 
portions of the pattern on the position detection sheet 
14 is displaced towards the back when viewed in the 
direction of arrow A. 

[0071 ] The photoelectric switch 1 5 is provided for de- 
tecting the light and dark pattern on the position detec- 
tion sheet 14 that moves along with the head cap 5, and 
is formed by integrally combining a light-emitting section 
16, such as a light-emitting diode (LED), and a light re- 
ceiving detecting section 1 7, which is a photodiode. The 
light and dark pattern on the position detection sheet 14 
changes its reflectivity with respect to the wavelength of 
light emitted from the light emitting section 16, and the 
light receiving detecting section 17 is sensitive to the 
wavelength of the reflected light. 
[0072] By such a structure, when the head cap 5 



moves in the direction of arrow A, so that the position 
detection sheet 1 4 at the bottom surface of the head cap 
5 passes in front of the photoelectric switch 1 5, it is pos- 
sible to detect the light and dark pattern on the position 

5 detection sheet 1 4 In order to examine the locations cor- 
responding to the locations of the Y, M, C, and K ink 
discharge surfaces 6. By this, the position of the clean- 
ing roller 7 that moves with the head cap 5 is known, 
and, immediately after cleaning each of the colored ink 

io discharge surfaces 6 by the cleaning roller 7, the timing 
is controlled so that the preliminary discharge of ink from 
each of the ink-discharge holes is successively carried 
out. At this time, the ink that has been preliminary dis- 
charged is reliably held inside the ink-receiving section 

15 8. 

[0073] . Figs. 7A and 7B schematically illustrate anoth- 
erform of the cleaning roller 7. In this form, the cleaning 
roller 7 is such as to rotate forward or backward by a 
rotation driving mechanism. More specifically, in Fig. 2, 

20 a rotary shaft of a motor (not shown) provided inside the 
printer body 2 is connected to the pins 9, provided at the 
cleaning roller 7, through a gear mechanism having a 
proper reduction ratio, so that the cleaning roller 7 is ac- 
tively rotationally driven. 

25 [0074] As shown in Fig. 7A, the cleaning roller 7 is 
rotated by the motor in the same direction as the direc- 
tion of movement of arrow A of the head cap 5 shown 
in Fig. 6 and with a rotating speed that is set so that an 
outer peripheral speed v 2 of the cleaning roller 7 is great - 

30 erthan a movement speed v.) of the head cap 5. In this 
case, the ink discharge surfaces 6 are reliably cleaned 
by rubbing that is based on the difference in speeds be- 
tween the ink discharge surfaces 6 of the print head 4 
and the outer peripheral surface of the cleaning roller 7. 

35 Even when the motor is rotated with a rotating speed 
that is set so that the movement speed v., of the head 
cap 5 is greater than the outer peripheral speed v 2 of 
the cleaning roller 7, rubbing occurs between the ink dis- 
charge surfaces 6 and the outer peripheral surface of 

40 the cleaning roller 7 as mentioned above, so that the ink 
discharge surfaces 6 are reliably cleaned. 
[0075] As shown in Fig. 7B, the cleaning roller 7 may 
be made to rotate in a direction opposite to the direction 
of movement of arrow A of the head cap 5 shown in Fig. 

45 6. In this case, rubbing occurs due to a difference be- 
tween the directions of movement of the ink discharge 
surfaces 6 of the print head 4 and the outer peripheral 
surface of the cleaning roller 7, so that the ink discharge 
surfaces 6 are reliably cleaned. 

so [0076] In the form shown in Fig. 7, the ink discharge 
surfaces 6 of the print head 4 are cleaned by outer pe- 
ripheral surface portions that are successively provided 
by the active rotation of the cleaning roller 7. When this 
is seen in terms of changes in ink liquid penetration dis- 
ss tance with respect to the ink-absorbing member with 
time when, for example, the circular cylindrical ink-ab- 
sorbing member has been immersed in the ink liquid, it 
is known that, as shown in Fig. 8, the rate of increase of 



13 



EP 1 236 576 A1 



14 



a penetration distance 1 is initially large, but gradually 
decreases with the passage of time t. 
[0077] For example, when the radius of the circular 
cylindrical ink-absorbing member is r, the surface ten- 
sion of a liquid (Ink) Is 7, the viscosity of the liquid Is r\, 
the angle of contact between the liquid and the ink-ab- 
sorbing member is 6, and the difference in external pres- 
sures exerted on both ends of the circularcylindrical ink- 
absorbing member is Ap, the penetration distance I is 
expressed by the following general formula: 

| 2 = (r 2 /4ii){(27-cose/r) + Ap}t 

[0078] In other words, when, as in the form shown in 
Figs, 7A and 7B, rubbing is caused to positively occur 
between the ink discharge surfaces 6 and the outer pe- 
ripheral surface of the cleaning roller 7 by a difference 
in speeds and directions of movement, a cleaning effect 
in which the possibility of incomplete wiping of the ink 
discharge surfaces 6 is small can be expected. 
[0079] Fig. 9 schematically illustrates still another 
form of the cleaning roller 7. In this form, the cleaning 
roller 7 is formed so that the length of the cross-sectional 
circumference of the cleaning roller 7 is equal to the 
movement distance covered by the cleaning roller 7 
when it is driven and rotates by coming into contact with 
the ink discharge surfaces 6 of the print head 4. More 
specifically, in Fig. 9, when a length equal to the total 
lengths of the ink discharge surfaces 6 in the direction 
in which a recording sheet is fed is L, and a diameter of 
the cleaning roller 7 is D, the length of the cross-sec- 
tional circumference of the cleaning roller 7 is kD. There- 
fore, in this case, the formula L = 7tD is established, so 
that D = L/ji. In other words, the diameter D of the clean- 
ing roller 7 is determined so that D = L / n. 
[0080] By such a structure, as shown in Fig. 9, the Y, 
M, C, and K colored ink discharge surfaces 6 are always 
cleaned by the same outer peripheral surface portions 
as a result of one rotation of the cleaning roller 7 be- 
cause the outer peripheral surface portions of the clean- 
ing roller 7 roll on the Y, M, C, and K colored ink dis- 
charge surfaces 6 as a result of the cleaning roller 7 be- 
ing driven and rotating in the direction of arrow G while 
moving in the direction of arrow F. Therefore, a particular 
outer peripheral surface portion of the cleaning roller 7 
always comes into contact with the same ink discharge 
surface 6, so that mixing of colors in that ink discharge 
surface 6 does not occur. Therefore, there is no possi- 
bility of the quality of printing and photographic printing 
by the inkjet head getting reduced. 
[0081] Fig. 10 schematically illustrates another form 
of the ink-receiving section 8 provided at the head cap 
5. In this form, the receiving surface of the ink-receiving 
section 8 is formed into a rough surface. The rough sur- 
face is means for preventing preliminarily discharged ink 
from the print head 4 from being spattered back; is, for 
example, jagged, bumpy, or wavy; and causes the pre- 



liminarily discharged ink to be scattered sideways rather 
than being spattered back upward. By the rough sur- 
face, the preliminarily discharged ink is prevented from 
re-adhering to the ink discharge surfaces 6 of the print 
5 head 4. 

[0082] Fig. 11 schematically illustrates still another 
form of the ink-receiving section 8 provided at the head 
cap 5. In this form, the receiving surface of the ink-re- 
ceiving section 8 is formed into an inclined surface that 
10 inclines towards one side in the longitudinal direction of 
the ink discharge surfaces 6 of the print head 4. The 
inclined surface is means for preventing ink that has 
been preliminarily discharged from the print head 4 from 
being spattered back. The preliminarily discharged ink 

15 flows along the inclined surface and collects at an end 
at one side of the inclined surface, so that the receiving 
surface of the ink-receiving section 8 is maintained in a 
clean state. By this, any ink remaining on the receiving 
surface after a previous preliminary discharge operation 

20 is spattered back by the currently preliminarily dis- 
charged ink in order to eliminate the possibility of the 
residual ink re-adhering to the ink discharge surfaces 6 
of the print head 4. As shown in Fig. 10, the receiving 
surface of the inclined ink-receiving section 8 may be 

25 formed into a rough surface. 

[0083] Next, a description of the cleaning operation 
by the cleaning roller 7 and the head cap 5 of the inkjet 
head 1 having a structure such as those described 
above will be given with reference to Fig. 12. Here, in 

30 the inkjet head 1 shown in Fig. 6, the head cap 5 moves 
in the direction of arrow A in order to clean the ink dis- 
charge surfaces 6 of the print head 4, after which a pre- 
liminary discharge operation of ink is carried out. Fig. 
12A shows an initial state in which the head cap 5 is 

35 placed on the ink cartridge 3. From the state shown in 
Fig. 1 , the inkjet head 1 is; accommodated and set in the 
printer body 2. 

[0084] Next, with the inkjet head 1 being set in the 
printer body 2, as shown in Fig. 12B, the head cap 5 is 
40 moved in the direction of arrow A relative to the ink car- 
tridge 3 by a head cap removal signal. This causes the 
cleaning roller 7 to move in the direction of arrow A along 
with the head cap 5 with respect to the ink cartridge 3, 
so that, with the cleaning roller 7 being pushed against 
45 and brought into contact with the ink discharge surfaces 
6 of the print head 4, the ink discharge surfaces 6 are 
cleaned. At this time, the cleaning roller 7 is driven and 
rotates while it is in contact with any one the ink dis- 
charge surfaces 6 : the cleaning roller 7 is fixed, the ro- 
se tation of the cleaning roller 7 is limited by a braking 
mechanism, or the cleaning roller 7 moves while being 
rotated in the forward or back direction by a motor. 
[0085] In this state, in Fig. 6, of the ink discharge sur- 
faces 6 of the print head 4, for example, the yellow Y ink 
55 discharge surfaces 6 is cleaned. Here, the yellow Y por- 
tion of the position detection sheet 14, provided at the 
bottom surface of the head cap 5, moves to a detection 
location of the photoelectric switch 15 in orderto detect 
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that the cleaning of the yellow Y ink discharge surface 
6 is completed. This causes a preliminary discharge 
start signal to be sent to the ink discharge hole of the 
yellow Y ink discharge surface. 
[0086] Next, as shown in Fig. 12C, preliminary dis- 
charge ink 18 is ejected from the ink-discharge hole of 
the yellow Y ink discharge surface 6. Then, a preliminary 
discharge completion signal is sent to the ink-discharge 
hole of the yellow Y ink discharge surface 6 in order to 
stop the ejection of the preliminary discharge ink 18. 
Thereafter, similarly, in Fig. 6, each time the cleaning 
roller 7 successively finishes cleaning each of the M, C, 
and K ink discharge surfaces 6, the photoelectric switch 
1 5 detects completion of the cleaning of each of the ink 
discharge surfaces 6 in order to send a preliminary dis- 
charge start signal and a preliminary discharge comple- 
tion signal to each of the ink-discharge holes. By this, a 
timing of the preliminary discharge operation from each 
of the ink-discharge holes is controlled, so that the ink 
preliminary discharge operations are successively car- 
ried out. 

[0087] In this way, when the cleaning of and the pre- 
liminary discharge operation from each of the colored 
ink discharge surfaces 6 end, as shown in Fig. 12D, the 
head cap 5 moves maximally in the direction of arrow 
A, moves slightly upward, and settles in a withdrawal 
position. In this state, printing or photographic printing 
is performed on a recording sheet. 
[0088] Next, when the printing or photographic print- 
ing on a required number of pages is completed, a head 
cap placing signal is transmitted, so that, as shown in 
Fig. 1 2E, the head cap 5 moves in the direction of arrow 
B relative to the ink cartridge 3 from the aforementioned 
withdrawal position. This causes the cleaning roller 7 to 
move in the direction of arrow B along with the head cap 
5 with respect to the ink cartridge 3, so that, with the 
cleaning roller 7 being pushed against and coming into 
contact with the ink discharge surfaces 6 of the print 
head 4, the cleaning roller 7 moves back while cleaning 
the ink discharge surfaces 6. 

[0089] Thereafter, as shown in Fig. 1 2F, the head cap 
5 moves maximally in the direction of arrow B with re- 
spect to the ink cartridge 3, and covers the ink cartridge 
3, thereby returning to its initial state. Then, the printer 
waits for the next printing or photographic printing com- 
mand. 

[0090] The above-described operations have been 
described as being carried out when the ink preliminary 
discharge operations are carried out after cleaning the 
ink discharge surfaces 6 of the print head 4. However, 
if there is no possibility of a mixing of colors by the clean- 
ing roller 7 that comes into contact with the ink discharge 
surfaces 6, the preliminary discharge of ink may be car- 
ried out before cleaning the ink discharge surfaces 6 by 
the cleaning roller 7. In this case, it is not necessary to 
control the timing of the preliminary discharge operation 
from each of the Y, M, C, and K colored ink discharge 
holes, or to provide the position detection sheet 14 and 



the photoelectric switch 15 shown in Fig. 6. 
[0091] Next, a description of an inkjet printer as a re- 
lated invention of the inkjet head will be described with 
reference to Fig. 1 and Figs. 13 to 19. The inkjet printer 
5 performs printing by forming ink from the InkJet head Into 
very fine particles and discharging them, and blowing 
ink dots onto a recording sheet. As shown in Fig. 1 , it 
comprises the inkjet head 1 , the printer body 2, a head 
mounting-and-dismounting mechanism 19, and a head 
10 cap placing-and-removing mechanism 20. The inkjet 
printer is shown as a type in which the inkjet head 1 is 
directly mounted to the printer body 2. 
[0092] The inkjet head 1 forms liquid ink into very fine 
particles by, for example, electrothermal conversion or 
15 electromechanical conversion, and discharges the very 
fine particles in order to blow ink dots onto a recording 
sheet. Therefore, the inkjet head 1 has the same struc- 
ture as that described in Figs. 1 to 12. 
[0093] The printer body 2 is provided to function as 
20 an inkjet printer by mounting the inkjet head 1 to a pre- 
determined location thereof, and comprises a recording- 
sheet tray, a recording-sheet transporting system, an 
operational driving system, and a control circuit portion 
for controlling the entire printer body 2. In Fig. 1 , refer- 
25 ence numeral 21 denotes a discharged-sheet receiver 
to which sheets are discharged after printing. 
[0094] The head mounting-and-dismoUnting mecha- 
nism 19 is provided to mount the inkjet head 1 to and 
dismount it from a predetermined location of the printer 
30 body 2, and comprises, for example, an elongated bar 
member which holds down the top surface portion of the 
inkjet head 1 by insertion of the inkjet head 1 into the 
predetermined location, that is, a recess in the center 
portion of the printer body 2. In other words, the head 
35 mounting-and-dismounting mechanism 19 extends in 
the direction of the entire width of the printer body 2, and 
is such as to be, for example, raised and lowered in the 
vertical and the horizontal directions, respectively. With 
the bar member being raised in the vertical direction as 
40 shown in Fig. 1 , the inkjet head 1 is accommodated and 
mounted in the direction of arrow H, and, with the bar 
member being lowered in the horizontal direction as 
shown in Fig. 13, the inkjet head 1 is secured to the pre- 
determined location. 
45 [0095] With the inkjet head 1 being secured to the pre- 
determined location of the printer body 2, the head cap 
placing-and-removing mechanism 20 causes the head 
cap 5 to move relative to the print head 4 (see Fig. 2) in 
order to uncover the ink discharge surfaces 6 (see Fig. 
so 2), and causes the head cap 5 to be placed on the print 
head 4 after printing. The head cap placing-and-remov- 
ing mechanism 20 is formed by, for example, engaging 
a pinion 23 and a rack 22, both of which are provided at 
a side surface of the printer body 2. A pin-like protrusion 
55 is provided at a side surface at the inner side of the rack 
22, and is fitted to a recess formed in a corresponding 
portion of the outer-side surface of the head cap 5. 
[0096] As shown in Fig. 13, with the inkjet head 1 be- 



25 



30 



35 



45 



50 



17 



EP 1 236 576 A1 



18 



ing secured to the predetermined location of the printer 
body 2 by the head mounting-and-dismounting mecha- 
nism 19, when the pinion 23 is rotated in a predeter- 
mined direction by a motor (not shown), as shown in Fig. 
14, the rack 22 moves In the direction of arrow A, caus- 
ing the head cap 5 shown in Fig. 1 to move in the direc- 
tion of arrow A, to be removed, and to settle in the with- 
drawal position. 

[0097] The head cap placing-and-removing mecha- 
nism 20 is not limited to an engagement of the rack 22 
and the pinion 23. For example, there may be used an- 
other head cap placing-and-romoving mechanism in 
which a rubber roller pushes against both side surfaces 
of the head cap 5, a motor is connected to a rotary shaft 
of the rubber roller, and the motor is rotated in order to 
move the head cap 5 in the direction of arrow A by fric- 
tion of the rubber roller and to remove it. 
[0098] Next, with reference to Figs. 15 to 19, there will 
be described a specific example of a mechanism used 
to uncover the ink discharge surfaces 6 (see Fig. 2) by 
moving the head cap 5 relative to the print head 4 (see 
Fig. 2) after securing the inkjet head 1 to the predeter- 
mined location of the printer body 2 shown in Fig. 1 . 
[0099] Fig. 1 5 shows a state in which the inkjet head 
1 shown in Fig. 1 is accommodated in the predetermined 
location of the printer body 2 by insertion thereof in the 
direction of arrow H. In this state, the bottom ends of cap 
lock hooks 24 provided at both side end portions inside 
the inkjet head 1 engage corresponding stopper por- 
tions 26 at both side portions of the head cap 5 by a 
resilient force of a helical spring 25. By this, the head 
cap 5 is integrally mounted to the ink cartridge 3. 
[0100] In this state, in Fig. 15, the head mounting-and- 
dismounting mechanism 19 is pushed down in the di- 
rection of arrow J and is secured. This causes a cap 
unlocking portion 27 provided at the bottom side portion 
of the head mounting-and-dismounting mechanism 19 
to push down and rotate top end portions 28 of the cap 
lock hooks 24. As shown in Fig. 16, this causes the bot- 
tom end portions of the cap lock hooks 24 to be lifted in 
order to disengage them from the corresponding stop- 
per portions 26 at both side portions of the head cap 5. 
By this, as shown in Fig. 13, the inkjet head 1 is secured 
to the predetermined location of the printer body 2 by 
the head mounting-and-dismounting mechanism 19, 
and the head cap 5 becomes movable. 
[0101] Next, the head cap placing-and-removing 
mechanism 20, shown in Fig 13, is operated in order to 
rotate the pinion 23 by a motor (not shown) and to move 
the rack 22 in the direction of arrow A. As shown in Fig. 
17, this causes the head cap 5, mounted to the bottom 
surface of the ink cartridge 3, to move, along with the 
rack 22, in the direction of arrow A and to be subjected 
to a removing operation. Then, as shown in Fig. 2, the 
cleaning roller 7 biased by the floating spring 11 starts 
cleaning the ink discharge surfaces 6 of the print head 
4 provided at the bottom surface of the ink cartridge 3. 
In Fig. 17, reference character P denotes a path of 



movement of the head cap 5. 

[0102] Thereafter, as shown in Fig. 18, the head cap 

5 moves successively in the direction of arrow A along 
the movement path P. At this time, by the cleaning roller 

s 7 mounted to the head cap 5, each of the Y, M, C, and 
K colored ink discharge surfaces 6, shown in Fig. 2, are 
successively cleaned, and preliminary discharge oper- 
ations of ink are carried out before or after the cleaning 
operation. 

io [0103] When the cleaning of and the preliminary dis- 
charge from each of the colored ink discharge surfaces 

6 arc complotod, as shown in Fig. 19, the head cap 5 
moves maximally in the direction of arrow A along the 
movement path P and is moved slightly upward, so that 

'5 it settles in the withdrawal position, as shown in Fig. 1 4. 
In this state, printing or photographic printing is carried 
out on a recording sheet. At this time, since, as shown 
in Fig. 19, the head cap 5 is moved slightly upward, the 
space required to accommodate it can be made small. 

20 in Fig. 19, although the recording sheet passes below 
the printer head 4 provided at the bottom surface of the 
ink cartridge 3, the passage of the recording sheet may 
be guided by the bottom surface of the head cap 5. In 
this case, a rib for guiding the recording sheet may be 

25 provided at the bottom surface of the head cap 5. A wa- 
ter-repellency process may be carried out so that ink 
does not stick onto the recording sheet that has been 
subjected to printing. 

[0104] In this state, when the printing or photographic 
30 printing of a required number of pages is completed, the 
head cap 5 moves in the direction of arrow B from the 
withdrawal position shown in Fig. 19 by the above-de- 
scribed operations performed in reverse order, and, as 
shown in Fig. 1 6, the head cap 5 returns to its initial state 
by returning to the bottom surface of the ink cartridge 3. 
[0105] Then, in Fig. 15, when the head mounting-and- 
dismounting mechanism 19 opens in a direction oppo- 
site to the direction of arrow J, the cap lock hooks 24 
engage the stopper portions 26 at both side portions of 
the head cap 5 by the resilient force of the helical spring 
25, so that the head cap 5 is integrally mounted to the 
ink cartridge 3. In this state, as shown in Fig. 1, the inkjet 
head 1 can be removed from the printer body 2. 
[0106] With the head cap 5 being at the withdrawal 
position shown in Fig. 19, when a power supply of the 
printer is turned off for some reason , the head cap 5 re- 
mains at the aforementioned withdrawal position. In this 
state, as shown in Fig. 15, when the head mounting- 
and-dismounting mechanism 1 9 opens in a direction op- 
posite to the direction of arrow J, the ink cartridge 3 
alone is removed with the head cap 5 remaining at the 
withdrawal position. To prevent this, an interlock mech- 
anism may be provided to cause the head cap 5 at the 
withdrawal position to automatically return to its initial 
position shown in Fig. 1 5 when the power supply of the 
printer is turned off for some reason, or to prevent the 
head mounting-and-dismounting mechanism 19 from 
opening in a direction opposite to the direction of arrow 
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J when the head cap 5 has not returned to its initial po- 
sition shown in Fig. 15. 

[0107] The inkjet printer illustrated in Figs. 13 to 19 is 
of the type in which the inkjet head 1 is directly mounted 
to the printer body 2. However, the present invention Is 
not limited thereto, so that an inkjet printer of the type in 
which the inkjet head 1 is mounted to the printer body 2 
through a tray may similarly be used. Hereunder, a gen- 
eral description of another type of inkjet printer will be 
given with reference to Fig. 20. 
[0108] As shown in Fig. 20A, the inkjet head 1 that 
includes the head cap 5 integrally mounted to the ink 
cartridge 3 is mounted in the direction of arrow Q to a 
predetermined location at the inner side of a tray 29 
which is provided so that it can advance and retreat with 
respect to the printer body 2. Thereafter, the tray 29 is 
moved in the direction of arrow R and is set inside the 
printer body 2. At this time, as shown in Fig. 20B, while 
the tray 29 is moving in the direction of arrow R, the head 
cap 5 is retained and stopped by proper retaining means 
provided inside the printer body 2. The tray 29 is provid- 
ed for setting the inkjet head 1 inside the printer body 2 
and for replacing it. 

[0109] Thereafter, by moving the tray 29 in the direc- 
tion of arrow R, the ink cartridge 3 moves in the direction 
of arrow R relative to the head cap 5, so that the head 
cap 5 is subjected to a removing operation. At the same 
time, by performing the same operations as those illus- 
trated in Fig. 12 while the head cap 5 is moving in the 
direction of arrow R relative to the ink cartridge 3, the 
ink discharge surfaces 6 of the print head 4 are cleaned 
and preliminary discharge operations of ink are carried 
out. Thereafter, printing or photographic printing is car- 
ried out on a recording sheet. In Fig. 20, reference nu- 
meral 30 denotes a recording sheet tray, reference nu- 
meral 31 denotes a recording sheet, reference numeral 
32 denotes a feed roller, reference numeral 33 denotes 
a feed belt, reference numeral 34 denotes a sheet-dis- 
charge tray, and reference character S denotes the di- 
rection in which the recording sheet is discharged. 
[0110] In this type of inkjet printer shown in Fig. 20, 
the means for detecting a timing of a preliminary dis- 
charge operation from each ink discharge hole of the 
print head 4 shown in Fig. 6 is provided at the side of 
the ink cartridge 3 that moves in the direction of arrow 
R. In other words, in Fig. 6, the position detection sheet 
14 may be provided at the top surface side of the ink 
cartridge 3, and the photoelectric switch 1 5 may be pro- 
vided above the ink cartridge 3 and inside the printer 
body 2 so as to oppose the position detection sheet 14. 



Claims 

1. A inkjet head comprising: 

an ink cartridge for holding ink of one color or 
of a plurality of colors therein; 



a print head including an ink discharge surface 
including an ink discharge hole for discharging 
ink supplied from the ink cartridge; 
a head cap, which moves relative to and is re- 
s movably mounted to the print head, for protect- 

ing the ink discharge surface of the print head; 
and 

a cleaning member, provided at a print-head 
side of the head cap in a longitudinal direction 
io of the print head, for cleaning the ink discharge 

surface of the print head. 

2. An inkjet head according to Claim 1 , wherein the 
head cap is moved in a relative manner in a direc- 
ts tion orthogonal to a longitudinal direction of the ink 
discharge surface of the print head in order to clean 
the ink discharge surface by the cleaning member 
which moves along with the head cap. 

20 3. An inkjet head according to Claim 1 , wherein the 
print head preliminarily discharges ink from the ink 
discharge hole before or after cleaning the ink dis- 
charge surface by the cleaning member. 

25 4. An inkjet head according to Claim 3, further com- 
prising an ink receiving section, provided at an inner 
side of the head cap, for receiving the ink prelimi- 
narily discharged from the ink discharge hole. 

so 5. An inkjet head according to Claim 3, further com- 
prising means for detecting a timing of the prelimi- 
nary discharge from the ink discharge hole of the 
print head when the head cap moves relative to the 
print head, the means being provided at either the 

35 ink cartridge or the head cap. 

6. An inkjet head according to Claim 1 , wherein the 
cleaning member is formed with a circular cylindri- 
cal shape that comes into contact with the entire 

to length of the ink discharge surface of the print head, 
and is removably held by the head cap. 

7. An inkjet head according to Claim 6, wherein a por- 
tion of the cleaning memberthat comes into contact 

45 with the ink discharge surface is resilient and is 
formed of an ink absorbing material. 

8. An inkjet head according to Claim 6, further com- 
prising means for biasing the cleaning member to- 

50 wards the ink discharge surface of the print head, 
the means being provided at a portion where the 
cleaning member is held by the head cap. 

9. An inkjet head according to Claim 6, wherein the 
55 cleaning member is secured so as not to rotate 

when the cleaning member is in contact with the ink 
discharge surface of the print head, or rotation of 
the cleaning member is limited by a braking mech- 
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anism so that the cleaning member rotates while 
rubbing against the ink discharge surface. 

10. An inkjet head according to Claim 6, wherein the 
cleaning member Is driven and rotates by coming 
into contact with the ink discharge surface of the 
print head, or wherein the cleaning member rotates 
in a forward direction or a backward direction by a 
rotational driving mechanism. 

11. An inkjet head according to Claim 6, wherein a 
cross-sectional peripheral length of the cleaning 
member is equal to a movement distance covered 
by the cleaning member when the cleaning member 
is driven and rotates by coming into contact with the 
ink discharge surface of the print head. 



12. An inkjet head according to Claim 4, further com- 
prising means for preventing the preliminarily dis- 
charged ink from being spattered back, the means 20 
being provided at a receiving surface of the ink re- 
ceiving section. 



13. An inkjet printer for carrying out a printing operation 
by forming inkfrom an inkjet head into veryfine par- 2s 
tides and discharging the very fine particles in order 
to blow ink dots on a recording sheet, the inkjet 
printer comprising: 



the inkjet head which comprises an ink car- 30 
tridge for holding ink of one color or of a plurality 
of colors therein; a print head including an ink 
discharge surface including an ink discharge 
hole for discharging ink supplied from the ink 
cartridge; a head cap, which moves relative to 35 
and is removably mounted to the print head, for 
protecting the ink discharge surface of the print 
head; and a cleaning member, provided at a 
print-head side of the head cap in a longitudinal 
direction of the print head, for cleaning the ink *o 
discharge surface of the print head; 
a head mounting-and-dismounting mechanism 
for mounting and securing the inkjet head to a 
predetermined location of a printer body and for 
dismounting the inkjet head from the predeter- 45 
mined location of the printer body; and 
a head cap placing-and-removing mechanism 
for uncovering the ink discharge surface and for 
placing the head cap after completion of the 
printing operation by, with the inkjet head being so 
secured to the predetermined location of the 
printer body, moving the head cap relative to 
the print head. 



14. An inkjet printer according to Claim 13, further com- 
prising an ink receiving section, provided at an inner 
side of the head cap of the inkjet head, for receiving 
ink preliminarily discharged from the ink discharge 
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